(i9)B*B«Fiw? cjp) (i2) 5t H 4# 1^ ^ ^ (a) tumtnamsiM** 

^¥6-57359 



(43)&Pf§ B ¥f£ 6 ¥(1994) 3 M 1 B 







17 T 

r 1 




C 2 2 C 19/05 


L 
















^ISTR- 187530 


(7i)abPA 


000006264 










(22)tB®B 


¥^4^0992) 6^ 22 B 




^MlKWifflEA^BI 1 TS 5 S 1 ^ 






(71)*IPA 


000006208 


(31)g$feg±«g#^ 


8MFF3-183G56. 






(32)<S$feB 


¥ 3 (1991) 6 J327 B 




JRjfClB^ftfflEAcDrt-TB 5 S 1 ^ 


(33)ffi$fefi|±?gffl 


B* (J P) 












ft^lli^rUSyfffllSf^— TB 1 # 1 ^ 














a2mmm 


R3Ba 








S«!1^5i>tU?£#Bi«f^-TB 1 # 1 ^ 














(74)ftSA 


#a± ma cm*) 











(54) [ 9Hao«*] N i XBM^^ 



(57) 

Hit J*] II%t\ C r : 1 3. 1-15. 0%. 
Co:8. 5— TO. 5%. Mo: 1. 0-3. 5 
W: 3. 5-4. 5%. Ta : 3. 0- 
5. 5% s A I : 3. 5-4. 5%. T i : 

2. 2-3. 2%. C : O. 06 — 0. 12 

%. B : 0. 0 2 5%1UT\ Z r : O. 0 1 

O-O. 050%, MgfcJ:(//tf:liCa : 1-10 
O p pmmi, *€>lr % &m\ZloCX* H f : 1 . 
5%lilT. fccfctf/^/rliP t : O. 5%1UT. Rh : 
O. 5%1UT. Re : O. 5 % JUTtf) 5 1 *IlU± £^ 



(2) 
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tlt#If 1 ] Mfi%"C. Cr : 13. 1-15. O 
%. Co: 8. 5-10. 5%, Mo: 1. 0 — 
3. 5%. W: 3. 5-4. 5%. Ta : 3. 

0-5. 5%. A I : 3. 5-4. 5%. T 

i : 2. 2-3. 2%, C: 0. 06-0. 1 

2%. B : 0. 0 2 5%&~F. 2 r : 0. 0 

1 0-0. 0 5 0%. M g & c£ Xjy f fcliC a : 1 — 1 
OOppmStSL, S8PA<N i te&lf^SI&^&fofr 

ClS^tll 2 ] Cr: 13. 1-15. O 

%. Co: 8. 5-10. 5%, Mo: 1. O- 
3. 5%. W: 3. 5-4. 5%. Ta : 3. 

0-5. 5%. A I : 3. 5-4. 5%, T 

i:2. 2 — 3. 2%. C:0. 06 — 0. 1 

2%. B : O. 0 2 5%JUT\ Z r : O. O 

1 0-0. 050%, Mgfccfc(//ff:liCa : 1-1 

0 O p pm^SL, 

H f : 1 . 5%iaTS$tL, $£SflA<N i fecfe^BTiB 

Jt. S;S3HK<b14tecfcl/SSiiiSttttlc«tLfcN i gffi*8& 

ca 31 o 

[ti*lS3] 11%T\ Cr:13. 1-15. O 
%. Co:8. 5—10. 5%, Mo: 1. O - 
3. 5%, W: 3. 5-4. 5%. Ta : 3. 

0-5. 5%. A I : 3. 5-4. 5%. T 

i:2. 2 — 3. 2%. C:0. 06 — O. 1 

2%. B : O. 0 2 5%lUT. Z r : O. 0 

1 0-0. 0 5 0%. MgfcJ:(;/tf:liCa : 1 - 1 

00 p pm£^*rU 

P t : O. 5%JaT\ Rh : O. 5%JUT. R e : O. 
5 96J5lTa>5%1«*fcl*2«Ja±***L. ££§PA<N 

[Il3^3S 4 ] Cr:13. 1-15. O 

%. Co : 8. 5-10. 5%, Mo: 1. O — 

3. 5%. W: 3. 5 — 4. 5%. Ta : 3. 

0-5. 5%. A I : 3. 5-4. 5%. T 

1 : 2. 2-3. 2%. C:0. 06 — 0. 1 
2%. B : O. 0 2 5%JilT. Z r : O. O 
1 0-0. 0 5 0%. Mgfccfc(//^;liCa : 1 - 1 
O O p pmJtSL, 

H f : 1 . 5%J5IT$#*L. 

P t : O. 5%1UT. R h : O. 5%iaT. R e : 0. 



[!S3fcJS 5 ] il%t\ Cr:13. 7-14. 3 
%. Co:9. 5-10. 5%.Mo:1. 3- 
1. 7%. W: 4. 1-4. 5%. Ta : 4. 

5-4. 9%. A ! : 3. 8-4. 2%. T 

i:2. 5 — 2. 9%. C:0. 06 — 0. 1 

2%. B : O. 0 2 5%1UT\ Z r : O. O 

1 0-0. 0 5 0%. MgfccfcOV^f-liC a : 1 - 1 
OOppmStSLs i tS&lf^BJM^&tofr 

[IS*II6] II%t\ Cr:13. 7-14. 3 
%. Co : 9. 5-10. 5%. M o : 1 . 3 — 
1. 7%. W: 4. 1-4. 5%. Ta : 4. 

5-4.9%. Al:3. 8-4. 2%. T 

i:2. 5 — 2. 9%. C:0. 06 — 0. 1 

2%. B : O. 0 2 5%&T\ Z r : O. O 

1 0-0. 0 5 0%. Mgfccfctf/^/rliC a : 1 - 1 
O 0 p pmmi, 

H f : 1 . 5%JaT£^*TL. 

P t : O. 5%£IT\ Rh : O. 5%liLT. Re : O. 

JSSSiS. SSiSt^bttfcc*:tfJK^ii8ttttlc« 
[O 0 o 1 ] 

[0 0 0 2] 

IN i 3 (A I , T i ) ] (Dfftt»bfeJ:tfMo % W? 
U£«IKg9Hb£X«i*«N il^fctj, 

1 -5 9 3 4 4^$g|C(i. 11% (J^TF. % 
li. SS%£7F"T) T*. C r : 7 — 1 3 %. C o : 3 5 
%&T. Mo : 8%J*LT. Nb : 3%JUT. W: 14% 
£LT. Ta : 6%JUT\ A I : 4-7%. T i : O. 5 
— 6%.. (tztzL. Al+Ti :6. 5—10. 5 
%) . V : 1 . 5%iUT. Z r : O. 2%feTF. H f : 
O. 7 — 5%. C : 0. 02 — O. 5%. B:0. 00 
2-0. 2%£#*fL. 5£SWN i fccfctf^pjg*«89 
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aitK1ktt»<»:tfXaHtt1£l^fiE4ifeN i SRiRd««< 

[0003] Mo. W^^^filC^ADLi©? 

£<t. or ft. //ft&if<Z)**S*<Sfert-r*fcto. Al. Ti 
$§<»Ltr 'ffi££<±f*2tf. Xa?i££»T 

[0 0 O 4] 

NiftiBMUAK T i 0O^M££<-f 
>Sttr«llfl[^&. C r(D**A<7-1 3%l::ttl»S 
[0 0 0 5] ^(Dtztb. SS&JSfi±f^£t<7><7). X 
N i IHIIMIt, oT*±*4«<bttj3<fctf 

[0 0 0 6] 

C rS£13. 1-15%t^L*<^"*i:*lz % W. Mo. A 
I. Ti. Ta. C. B. Z rftif£-e*5«y/^>X£ 
<»*DL. Mgj3W/*fcliCaro*ttiS 
1-1 OOppmSJDt4-tlrJ:yB«, tt»*a>^ 

<t tfv # -5 £ <t 1 icXST*<D§tiS<btefc £ 1/iHttttS t 

[0007] zionmz. frfrhtomz&^xtmx 

tzt,<DX'&>^T* C r : 13. 1-15. 0%. Co : 
8 . 5-1 07 5%, Mo: 1. 0 — 3 . 5 %. W : 
3. 5-4. 5%. Ta : 3. 0-5. 5%. A I : 
3. 5-4. 5%. T i : 2. 2 — 3. 2%. C : 0. 
06-0. 12%, B:0. 02 5%UT. Z r : O. 
OIO-O. O 5 0%. Mgfccfctf/^frliC a : 1 - 
1 00 p pmmi, £t>lz % jfcKlrJCC-C. H f : 
1. 5%JaT. *fcli/fc<fctf P t : 0. 5%JUT. R 
h : 0. 5%iaT. Re : 0. 5 %IUT<D 5 *> 1 «*fc 
tt2«l2Lt«MfU «»3&<N i ftckl/^RTB^M*^ 
&tt4HlS***-4Xa3MU HttlbliftcfctfHfllil:: 

[ooos] *rc. casmaNi&itftdftaftftiajS 

[0 0 0 9] Cr : 13. 1-15.0% 



ai=fect*»iMbiiatf»tMtA<»«aF*t*. cri*^& 

[0 0 10] L**U Cr**<13. 1%*»T*li^<Da^li 
-35, **M0)Nia«*-eii. ffel^Co. Mo. 
W. Ta. *tgfM*tt C*ib<t(D/^>Xji: 
4fc»15%*«iLT**-r*c:i:l*B*L<tt^. £ o 
T. Cr#*SI*13.1~15.0%lz£#fco _ti^OTcfc 5 lc. 
CG)*Wa)Ni»itJ»d4^#**i4c r#*«li. 13.1 
-15. 0%rfc&Z Ll^<. Cr : 13. 7-14. 3%-? 

[0 0 1 1 ] Co : 8. 5 -10.5% 
Ti&tfAI«KJ:* T ' «as«<bS<DNi*«*fcj3lvc 
14. »(*<b«iaicJ;o-C. ~*i£»a05c*£*#lc*tft 

+icH»*t»\ MKftjaaiacjsi^T r ' ft* ut^j- 

[0 0 12]Cofi. c<DJ:3ftftffl*3B»-r*Ti. Al* 
Hl'CKitCMjftin (■*■) 

HHKcfc4**a>AL TiSTM*. Coftli. 8.5 %ia±T*fc 

*^t*<i&*T*fcy. co#*»*<io.5%$ax4 

Cr. Mo. W. Ta. Al. TiS?<0ffe<07C*<k <D/<9 

€>Co***li8. 5 -10. 5%lc^^fc 0 -taiCOcfc 3 f^. C 
a>«W(DNiSH»^|c««ti«Co^*>tt. 8.5 -1 
0. 5%-Cfc$;i£A<*T£Ll^<. Co : 9.5 -10.5%T*fc 

[0 0 13] Ti : 2. 2 -3. 2 % 

Titer ' «fffi«<bfflNi***a>a5a»«*±if*feAa> 
r ' fi(D«ffflicj&«*7c*-c?fcy. 2.2 %*a-ciir ' 
fta>*rUSMbA<*+#-c. ^*5iS^5SS-r^>ci:/)<-e 
*t, 3.2 %*y uss?*fc*rai« 
^*<ftyja#rffitt*E«-r*o «tot, Ti#*r*i* 

2.2 -3.2 %lC5£#)/r 0 ±i£tf>£?|c. ZOfgBJJcDNiS 
W»**fr**ix4Ti*«l4, 2.2 -3.2 %T*fc£:i 
£*<»*LIM&<, Ti :2.5 -2.9 %"Cfe* C 

[0 0 14] Al : 3.5 -4.5 % 
AII*TitW«0)ja***»r*5£*-C. r'ft££fi& 
L. XSBH£*±lf5£#lc % X»-ea>»»fl:tt* Htt 
tt<Dtt#l::*5-*4ftJ?i *0>*r£3.5 %iil 

±Tfft4Ct**ST?*y, 4.5 %£i&7LTfc£ 

y *«lc»ftlLia**i:iitt*ia*-r4fc«>lcTi*« 
(43.5 -4.5 %irStf)fc 0 -t&C&J:?!^ CCD#g*|fJ<7>Ni 
*B»^ftlc**tt«AI#*«(* % 3.5 -4.5 
ZttWtiLlW. Al : 3.8 -4.2 %T'fc£ C £ *><-S 

[0 O 1 5] Mo : 1.0 -3. 5 % 

Moii. **s*kib*lt\ xattK£±*£i*«ftJ!ifi< 
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y, -jj. 3.5 K$m?iT : MnLm&z>tm^ft(Dm& 
iz&zmte&mmT&oT-uio i.o -3.5 %icstofc. 

*fS(4. 1.0 -3.5 %-efc*C L I Mo : 1. 

3 6 C LI*. 

[0 0 16] W : 3. 5 -4. 5 % 

»S(Df*#l=»#-r *<7>SI43.5 %Ul 

±*K-cfcy* *fc. **y*<La#4fc. 
$±tt<Bttma<*#<fcy* »'b*<o«< *-tf>»K 

TM***rcfcy. aXH4i:«<44iC%fr6, * 
CD^*ffi(4. 3.5 -4.5 %<tLtco ±&<D£51Z. ZO) 
*^0)Ni»iBf»^*lc4*tL*W#*«li. 3.5 -4.5 
%T?fc5C£rt<»*LlMb<. W : 4. 1 ~4. 5 

[0 0 17] Ta : 3.0 -5.5 % 
TateBfcSIHb&tfr ' ««fttWbU^yK«ajtO)(Sl± 
l=»#L. 3.0 %JSLtT?JMlib<*4. SttLil«f 
4fcffitt£ft-F"r4(D-e5.5 %IUT^Lfco SfcoT. Z 
a>*MO)Ni*ilit»**lc#*tt*Ta***l*3.0 -5.5 

SSI*. 4.5 -4.9 %-e&*C£jb<-Jl»*Ll\, 
[0 0 18] C : 0.06-0. 12% 

*-§--T4a)i?o.o6%ja±!&*-efe*3&^ 0.12%^ 
jffi^TaEjnLia^fttffiitsHS-rft^r** (D***s 

0. 06-0. 12%£ Lfco 
[0 0 19] B : 0.025 %iaT 

Bli^ B B B |5^fc^lt^^^i$iiLrmtfeS^<bL. x 

[0 0 2 0] Zr : 0.010 -0.050 % 
zrtS B B a «u^l^fcCt^S^^SiiLrmtfe^^bL. iS 
S3i£$±»Stt4<Z>T?0.010 %15l±*K-e*4*<. fe 

7tm i 2 3 



* y * < aifti-r «iKtt*iB»r *a*i**4fc»o. 05 

0 %iaT£ Lfco 

[00 2 1] Mgfc«fctf/afct*Ca : 1 -100 ppm 
Mgfc«fctf/*fcl*Cal*B*. ^St^<D*««3<t0>jS^*j 

»t>*V*\ 100ppm$8itMt4fcM 
or««tt*0>tt**Pi6"C*Jtt(Z)»Hir:tt4i:C*3&> 
&Mgfc«fctf/*fcl4Ca : 1 - 1 O O p pmt^: 0 
[0 0 2 2] Hf : 1.5 %£TF 
Hf I*, -JjfaXkmizJ: Lfc <t #fztti|LSftft 

*ts«L, &*Aicaibtt&jn/*L. ii*ia>Bi[Hf=ft 

4tC^b, Hf0)4«l*1.5 %OTi:SAfc, 
[0 0 2 3] Pt. Rh. Re(P5*> 1 «£fcl4 2«ia± : 0. 
5 %KTF 

f$A\ **«aT'*4fctf)irffl»A<3K<<c*a)T»»*L 
<fcl> 0 «£ot, PU Rh. Re<D5*> 1«*fcl4 2«J2l± 
I40. 5 %J*lTlc£tf>fc 0 

[0 0 2 4] C4)SHf::£«NiSHIft«ft£XiSft£# 

fig : 30mm. fi* : 1 5 O mm(7)2lt$(C$jig L . f#t> 
*tfc*L»*1 1 6 0°C. 2B*Mftft®&{t1tfttt«L. 
^b(C8 4 3 0 C, 2 4B*M«l#<DB*»ffl3*ffofca> 

*fBMNi«Hj»*4i -24. JttftNiXK»ft* 1 ~ 
4fc*tf«*Ni»iH»«4l -2*BJ»Lfc. ft*Ni* 
WJ»*£ 1 14. ±!2»^sp 1 -59 3 4 4^«fZ^3F 

ttfcftftic«ar**a>-e*y. t**Nigitj»£$2 

(4. rfiI5*4xTl>^-<>=i^;U 7 3 8 (*m& 

^13. 459. 5 4 5^w«») u4aa-r*tcD-eft 

[0 0 2 5] 



6 



8 



C r 
C o 
Mo 
W 
T a 
A I 
T i 
C 
B 

Z r 



13. 1 
9.0 
2. 1 
4.0 
3.3 
4.0 
2.7 

0. 08 
0.011 



14.0 150 

8. 5 10. 1 

1.0 3.5 

3. 5 4. 3 

5. 4 4. 9 

3. 5 4. 3 

2. 3 3. 2 

0.10 0.06 

0. 009 0. 007 



0.030 0.050 0.041 



13.5 
10.5 
1.5 
3.7 
3.0 
3.7 
2.5 
0. 12 
0.015 
0. 034 



14.5 
9.7 
2.4 
4.5 
3.8 
4.5 
2.9 
0. 07 
0.013 
0. 047 



13.3 
8.8 
2.7 
4. 1 
3.5 
4. 1 
3.0 
0. 09 
0.012 
0. 038 



14.2 
9.3 
3.0 
3.9 
3.8 
3.9 
2.8 
0. 11 
0.010 
0. 045 



13.8 
9.5 
1.8 
4.2 
4.5 
4.2 
2.7 
0. 08 
0. 005 
0. 039 
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[0 0 2 6] 



[0 0 2 7] 



C a 


54 




5 


25 


74 


34 


10 


18 


M g 


22 


98 




37 


5 


54 


12 


72 


H f 


— 




1. 1 


0.7 


1.2 


0.9 


0.8 


- 


P t 


- 








0.5 


- 


- 


0. 05 


R h 


- 










0.3 


- 




Re 


- 










— 


0.4 


0.05 


N i 


ay 


BU 
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ay 


ay 


ay 
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ytm 


9 


10 


11 


12 


13 


14 


15 


16 


C r 


13. 1 


14.0 


15.0 


13.5 


14.5 


13.3 


14.2 


13.8 


C o 


9.0 


8.5 


10. 1 


10.5 


9.7 


8.8 


9.3 


9.5 


Mo 


2. 1 


1.0 


3.5 


1.5 


2. 4- 


2.7 


3.0 


1.8 


W 


4.0 


3.5 


4.3 


3.7 


4.5 


4.1 


3.9 


4.2 


T a 


3.3 


5.3 


4.9 


3.0 


3.8 


3.5 


3.8 


4.5 


A 1 


4.0 


3.5 


4.3 


3.7 


4.5 


4. 1 


3.9 


4.2 


T i 


2.7 


2.3 


3.2 


2.5 


2.9 


3.0 


2.8 


2.7 


C 


0. 08 


0. 10 


0. 06 


0. 12 


0. 07 


0. 09 


0. 11 


0. 08 


B 


0.011 


0. 009 


0. 007 


0. 015 


0.013 


0. 012 


0.010 


0. 005 


Z r 


0. 030 


0. 050 


0. 041 


0. 034 


0.047 


0. 038 


0. 045 


0. 039 


C a 


54 


— 


99 


25 


74 


34 


10 


18 


Mg 


22 


98 




37 


5 


54 


12 


72 


Hf 


- 


— 


1.5 


0.7 


1.2 


0.9 


0.8 


1.3 


P t 


0. 05 


0. 1 




0.2 


0. 06 


0.2 


0. 05 


0. 08 


R h 


0. 05 


0.2 


0. 1 


0. 1 




- 


0. 09 


- 


R e 


0. 05 


— 


0.3 




0. 07 


0. 1 


0. 05 


0.2 


N i 


su 


ay 


ay 


ay 


ay 


ay 


ay 


ay 






tztz 


L. C a fc^t/Mglip prr 
















t^3] 
























TtM 


17 


18 


19 


20 


21 


22 


23 


24 


C r 


14. 1 


13.8 


13.9 


14.2 


14. 1 


13. 9 


14.0 


14.0 


C o 


9.9 


10.2 


10.3 


9.6 


9.8 


9.9 


9.9 


10.0 


Mo 


1.5 


1.6 


1.6 


1.4 


1.4 


1.5 


1.5 


1.5 


W 


4.3 


4.4 


4.3 


4. 1 


4.4 


4.5 


4.3 


4.3 


T a 


4.6 


4.8 


4.8 


4.6 


4.7 


4.6 


4.7 


4.7 


A 1 


4.1 


4. 1 


4.0 


3.9 


3.9 


4. 1 


4.0 


4.0 


T i 


2.8 


2.6 


2.7 


2.7 


2.8 


2.6 


2.6 


2.7 


C 


0. 08 


0. 09 


0. 08 


0. 10 


0. 07 


0.06 


0. 09 


0. 09 


B 


0.014 


0.011 


0. 009 


0.013 


0. 012 


0. 025 


0.019 


0.015 


Z r 


0. 037 


0. 022 


0. 013 


0. 023 


0. 021 


0. 039 


0. 030 


0. 02 


C a 




12 




28 


37 


18 


10 




Mg 


31 


5 


80 


29 


51 


50 


14 


10 


H f 






0.3 


0.2 


0.2 




0.4 




P t 










0.1 




0. 02 




R h 










0. 1 




0. 02 




R e 










0. 1 




0.2 




N i 


ay 


ay 


ay 


ay 


ay 


ay 


ay 


ay 
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[0 0 2 8] 



[3E4] 





1 


2 


3 


4 


i 


2 


C r 


* 12. 5 


♦ 15.5 


14.0 


13.5 


9.0 


16. 1 


C o 


9.0 


8.5 


10. 1 


10.5 


9.5 


9.8 


Mo 


2. 1 


1.0 


3.5 


1.5 


1.8 


1.9 


W 


4.0 


3.5 


4.3 


3.7 


10.0 


2.5 


T a 


3.3 


5.3 


4.9 


3.0 


1.5 


1.2 


A 1 


4.0 


3. 5 


4.3 


3.7 


5.5 


4.0 


T i 


2.7 


2.3 


3.2 


2.5 


2.7 


3. 1 


C 


0. 08 


0. 10 


0. 06 


0. 12 


0. 08 


0. 19 


B 


0. 011 


0. 009 


0. 007 


0.015 


0. 015 


0. 020 


Z r 


0. 030 


0. 050 


0. 041 


0. 034 


0. 05 


0.100 


C a 


54 




♦ 105 


25 






Mg 


22 


98 




♦ 110 






N b 










1.0 


1.0 


H f 


1. 1 


0.5 


1.5 


0.7 


1.3 




P t 


0. 05 












R h 


0. 05 


0.5 




0. 07 






R e 






0.3 








N i 


ay 


ay 


ay 


ay 


ay 


ay 
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[0 0 2 9] z4xe»*j6WNiaHJ»^*l -24. ftKNi 
Mt»ft*l ~4fc*tftt*Ni*»!ft«*i ~2lcoi* 

fee 

[00 30] ^;&iitf$tSfel*gS 
±IBlES : 30mm, g$ : 1 5 OmmOAtl^^B^ 
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